ელექტროენერგიის ხარისხისა და რეაქტიული სიმძლავრის გავლენა საწარმოების ეკონომიკურ მაჩვენებელზე by გოზალიშვილი, ნინო
საქართველოს ტექნიკური უნივერსიტეტი 
        ხელნაწერის უფლებით 
 
 
 
ნინო გოზალიშვილი 
 
 
 
ელექტროენერგიის ხარისხისა და რეაქტიული სიმძლავრის 
გავლენა საწარმოების ეკონომიკურ მაჩვენებელზე 
 
 
დოქტორის აკადემიური ხარისხის მოსაპოვებლად  
წარდგენილი დისერტაციის 
 
ა ვ ტ ო რ ე ფ ე რ ა ტ ი 
 
 
თბილისი  
2014 წელი 
2 
 
სამუშაო შესრულებულია საქართველოს ტექნიკური უნივერსიტეტის 
ენერგეტიკისა და ტელეკომუნიკაციის ფაკულტეტის 
ელექტროენერგეტიკის დეპარტამენტის 
სათბობ-ენერგეტიკული დარგების მენეჯმენტის მიმართულებაზე 
 
 
სამეცნიერო ხელმძღვანელი: ლალი ბოჭორიშვილი -  პროფესორი 
 
რეცენზენტები:  
 
 
 
დაცვა შედგება:  2014 წლის ”5” ივლისს, 1400  საათზე 
საქართველოს ტექნიკური უნივერსიტეტის ენერგეტიკისა და 
ტელეკომუნიკაციის ფაკულტეტის სადისერტაციო საბჭოს  
კოლეგიის სხდომაზე, კორპუსი VIII, აუდიტორია 123 
მისამართი: 0175, თბილისი, კოსტავას 77. 
 
დისერტაციის გაცნობა შეიძლება სტუ-ს ბიბლიოთეკაში, 
ხოლო ავტორეფერატისა –  სტუ-ს  ვებგვერდზე 
 
სადისერტაციო საბჭოს მდივანი  --------------  
პროფესორი - გოდერძი ტყეშელაშვილი 
პროფესორი - თენგიზ მუსელიანი 
3 
 
ნაშრომის ზოგადი დახასიათება 
      Temis aqtualoba. qveynis ekonomikis ganviTarebisaTvis da 
mosaxleobis cxovrebis normaluri  pirobebis Sesaqmnelad 
eleqtroenergiis warmoeba/moxmareba dRemde iTvleba erT-erT 
mniSvnelovan pirobad. 
eleqtroenergetikis sawarmoTa warmatebiT muSaobisaTvis 
gasaTvaliswinebelia, rom qselSi arsebuli reaqtiuli simZlavre 
mniSvnelovnad ganapirobebs eleqtroenergiis damatebiT danakargebs 
da eleqtroenergiis teqnikuri parametrebis (Zabva, sixSire, 
gamtarunarianoba) arastabilurobas. Sedegad moxdeba 
eleqtroenergiis xarisxis maCvneblebis normidan gadaxra da 
eleqtroenergiis  gadaxarjva. eleqtroenergiis gazrdili 
danakargebi amcirebs eleqtrodanadgarebis muSaobis imedianobas, 
iwvevs teqnologiuri procesebis rRvevas da uaryofiTad moqmedebs 
produqciis gamoSvebaze. 
miuxedevad imisa rom reaqtiuli simZlavris arsebobasTan 
dakavSirebuli problemebi aRiarebuli sakiTxia, DdResdReisobiT 
saqarTveloSi sawarmoebs Soris ar aris Camoyalibebuli  
reaqtiuli energiis (simZlavris) moxmarebis saTanado 
sakanonmdeblo regulirebis meTodologia. 
saqarTvelos eleqtroenergetikuli seqtoris regionalur 
bazarSi integraciisaTvis, rac gulisxmobs energetikis winmswrebi 
tempebiT ganviTarebas da eleqtroenergiis eqsportisa da importis 
infrastruqturis gafarToebas, risTvisac aucilebelia saimedo da 
efeqturi eleqtrosistemis Camoyalibeba da mezobeli qveynebis 
eleqtrosistemebTan paralelur reJimSi mudmivi funqcionireba. 
warmodgenili samuSao dakavSirebulia aranakleb mniSvnelovan 
energoekonomikur problemasTan. kerZod, sakiTxi exeba msoflios 
ekonomikaSi integracias, imis gaTvaliswinebiT rom bevr 
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ganviTarebul qveyanaSi mowesrigebulia eleqtroenergiis xarisxisa 
da reaqtiuli simZlavris marTvis sakiTxebi, saqarTvelos uwevs 
moawesrigos es problema, raTa gaxdes saimedo mokavSire 
eleqtroenergiis eqsport-importis sakiTxSi, rac,  cxadia, 
reaqtiuli simZlavris mowesrigebul marTvasa da mudmiv 
zedamxedvelobas moiTxovs. 
bolo wlebSi eleqtroenergetikul seqtorSi 
ganxorcielebuli struqturuli reformebisa da reabilitaciis 
proeqtebis Sedegad modernizacia Cautarda eleqtroenergiis 
aRricxvis saSualebebs. amJamad aRricxvas eqvemdebareba 
eleqtroenergiis yvela teqnikuri parametri, maT Soris reaqtiuli 
simZlavre. eleqtrosistemaSi ,,alfa centris” masobrivi danergva, 
komerciuli danakargebis Semcirebis erT-erT mniSvnelovan 
RonisZiebad iTvleba da iZleva SesaZleblobas maqsimaluri 
sizustiT da avtomaturad, moxdes qselis parametrebis (Zabvis, 
denis, sixSiris) gazomva. aseve aRiricxos qveynaSi 
warmoebuli/gadacemuli/ganawilebuli da moxmarebuli rogorc 
aqtiuri, aseve reaqtiuli energia. 
 
kvlevis mizani. am etapze Seiqmna aRricxvis teqnikuri 
SesaZlebloba, gadadgmulia rigi nabijebi samarTlebrivi 
safuZvlebis mowesrigebisaTvis. magaliTad, miRebuli iqna ,,qselis 
wesebis” Sesaxeb dadgenileba, aseve dadginda eleqtroenergiis 
xarisxis maCveneblebis normativebi  da a.S. magram arc erTi maTgani 
ar iTvaliswinebs reaqtiuli simZlavris regulirebis sferos. 
Sesabamisad arsebul sakanonmdeblo bazaSi mizanSewonilia moxdes 
cvlileba, raTa es sakiTxi iyos moqceuli samarTlebriv CarCoSi. 
arsebuli mdgomareobis mixedviT, momxmarebels yovelTvis SeuZlia 
,savsebiT samarTlianad, uari Tqvas eleqtromomaragebel 
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organizaciis winadadebebze aunazRauros danakargi, romelic 
gamowveulia reaqtiuli simZlavris gadacemiT. 
imisaTvis rom Segvemcirebina gadamcemi sawarmosaTvis 
reaqtiuli simZlavris gadacemiT miRebuli uaryofiTi gavlena, 
avirCieT ara sayovelTaod miRebuli teqnikuri gza (sakompensacio 
danadgarebis gamoyeneba), aramed am problemis gadasaWrelad 
mivmarTeT da ganvixileT misi organizaciul-samarTeblivi 
mimarTuleba.  
am mizniT disertaciaSi ganxilulia da SemoTavazebulia 
moqmed gadacemis tarifze makoreqtirebeli koeficienti, aseve 
aRniSnuli koeficientis  gamoTvlis maTematikuri modeli, 
romelic Sedgenilia Tanamedrove integrirebis principiT. 
reaqtiuli simZlavris gavlena sawarmos ekonomikur 
maCvenebelze ganxilulia im midgomiT, rom reaqtiuli simZlavre 
aqtiuri simZlavris  mimarT warmoadgens - Tanmdev produqts. am 
simZlavris gadacemiT miRebuli Semosavali aRiarebuli iqneba, 
rogorc sawarmos wminda Semosavali Tanmdevi produqtidan. 
 
disertaciaSi dasmuli ZiriTadi miznis realizaciisaTvis 
aRniSnul sakiTxTan damokidebulebaSi: Teoriulad mimovixileT 
eleqtroenergiis xarisxis maCveneblebi, SeviswavleT reaqtiuli 
energiis arsi, aseve, evropisa da dsT-s qveynebis gamocdileba 
reaqtiul simZlavris gavleniT gadacemis tarifze moqmedi 
makoreqtirebeli koeficientebi. qarTuli realobis pirobebSi 
SevafaseT gadacemuli reaqtiuli energiis (simZlavris) moculoba, 
am yvelafris safuZvelze SevimuSaveT gadacemis tarifze moqmedi 
makoreqtirebeli koeficienti, gadacemis qselis kritikul 
wertilebze, iq, sadac simZlavris koeficienti dasaSveb zRvarze 
maRalia. Semdgom makoreqtirebeli koeficientis integrireba 
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movaxdineT Tanamedrove midgomebTan, maTematikuri  avtomaturi 
angariSis gziT. 
aRniSnuli problemis gadasawyvetad analizi CavatreT 2012 
wlis sezonuri Tveebis mixedviT, wliuri sruli suraTis 
Sesaqmnelad Semdegi TanmimdevrobiT: 
 saqarTvelos eleqtrosistemaSi gadacema/ganawilebis 
sawarmoebs Soris reaqtiuli simZlavris Sesafaseblad 
SeviswavleT gadamcemi kompaniis maRali Zabvis 17 
strategiul qvesadgurs Soris 12 qvesadguris 
qveabonentebze simZlavris faqtiuri koeficientebi; 
 xolo 2013-2014 wlis sami Tvis monacemebiT warmodgena 
Seiqmna gadamcemi sawarmos mier srulad gadacemul 
eleqtroenergiis moculebaze da reaqtiuli simZlavris 
koeficientze. 
 
 
naSromis ZiriTadi mecnieruli siaxleebi: 
 movaxdineT gadacemis tarifze moqmedi makoreqtirebeli 
koeficientis gansazRvra im kritikul wertilebSi, sadac 
tg -is mniSvneloba zRvrulze maRalia. 
 sabolood viangariSeT saSualo tarifi. 
 SevimuSaveT makoreqtirebeli koeficientis algoriTmuli 
programa, romelic avtomaturad moaxdens mis angariSsa 
da saSualo tarifis analizs sawarmoebis Sesabamisad. es 
programa aris  integrirebuli modeli Tanamedrove 
pirobebTan. 
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Ees yvelaferi gvaZlevs imis saSualebas, rom miRebuli iqnes 
saWiro normatiuli dokumenti, romelic asaxavs makoreqtirebeli 
koeficientis mniSvnelobas. Ees iqneba erTi mxriv, aqtiuri energiis 
gadacemisas Tanmdevi reaqtiuli energiis gadacemiT gamowveuli 
zaralis sajarimo sanqcia  (romelic warmoadgens danakargebidan 
Semosavals), xolo meore mxriv, iqneba ,,mastimulirebeli” 
gamanawilebeli qselisTvis, raTa momxmareblebTan daayenos 
makompensirebeli mowyobiloba, qselSi reaqtiuli simZlavris 
Semcirebis mizniT. 
disertaciis moculoba da struqtura.  
 sadisertacio naSromi Seicavs 139 gverds. Sedgeba Sesavlis, 
literaturis mimoxlvis, Sedegebis gansjisa da daskvnisgan. 
 kvlevis dasaxulma mizanma, amocanebma da problemebis 
gadawyvetis logikam ganapiroba sadisertacio naSromis Semdegi 
struqtura: 
 
 
Sinaarsi  
1. eleqtroenergiis xarisxis maCveneblebis da reaqtiuli 
simZlavris gavlena eleqtroqselis teqnikur parametrebze; 
2.   reaqtiuli simZlavre; 
  2.1 reaqtiuli simZlavris wyaro da potenciuri momxmareblebi; 
  2.2  reaqtiuli simZlavriT gamowveuli danakargebi; 
  2.3  samarTeblivi da ekonomikuri urTierTobebi; 
3. reaqtiuli simZlavriT warmoqmnili ekonomikuri zaralis      
kompensacia; 
  3.1   evropul qveynebis  gamocdileba; 
  3.2   dsT-s qveynebis gamocdileba; 
4.   reaqtiuli simZlavre saqarTvelos energosistemaSi; 
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  4.1   reaqtiuli simZlavris Sefaseba; 
  4.2  gadacemis tarifze moqmedi makoreqtirebeli koeficientis 
  gansazRvra; 
   4.3   reaqtiuli simZlavris galena sawarmos ekonomikur 
maCvenebelze; 
   4.4   reaqtiuli simZlavris kompensaciis midgomebis ekonomikuri 
Sedareba; 
5. makoreqtirebeli koeficientis gamoyenebis programuli 
uzrunvelyofa; 
6.   daskvna; 
gamoyenebuli literatura; 
danarTi 
 
naSromis mokle Sinaarsi 
 
SesavalSi dasabuTebulia sakvlevi Temis aqtualoba. 
gadmocemulia kvlevis mizani, amocanebi, Camoyalibebulia Teoriul-
meTodologiuri safuZvlebi da informaciuli baza. naCvenebia 
naSromis praqtikuli mniSvneloba da siaxleebi. 
 
pirvel TavSi, literaturis mimoxilvaSi, naCvenebia 
sadisertacio TemasTan dakavSirebuli sakvanZo sakiTxebi. kerZod: 
eleqtroenergiis Tavisebureba, rom misi xarisxi 
damokidebulia ara marto eleqtroenergiis mimwodebelze, aramed 
TviT momxmarebelze. magaliTad, eleqtroenergiis mimwodebelze 
damokidebulia eleqtroenergiis xarisxis iseTi maCveneblebi, 
rogoricaa eleqtruli denis, sixSire da Zabva. 
teqnikuri da ekonomikuri TvalsazrisiT 
eleqtromomxmarebelTa muSaoba mizanSewonilia Sesabamisi 
nominaluri Zabvis, denis da sixSiris pirobebSi (Un.; In.; fn.). 
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eleqtroteqnikis ganviTarebis pirvel etapze  eleqtroenergiis 
xarisxis maCveneblad ganixileboda sixSire qselSi da Zabvis done 
qselis kvanZebSi. mas Semdeg, rac eleqtromomxmarebelTa Soris 
gaCnda arasimetriuli, arasinusoidaluri da mkveTrad cvalebadi 
danadgarebi magaliTad, eleqtroficirebuli rkinigza, 
eleqtroenergiis xarisxis Sefasebisas mxedvelobaSi miiReba 
damatebiTi maCveneblebi. kerZod: ZabvaTa samfaza sistemis 
arasimetriuloba, Zabvis arasinusoidaloba da Zabvisa da sixSiris 
rxeva. 
damyarebuli reJimis drois mocemul momentSi mTlianad 
sistemaSi sixSire erTnairia, radganac igi ganisazRvreba 
sinqronulad mbrunavi generatorebis brunvaTa sixSiriT. aqedan 
gamomdinare, sixSire eleqtroenergiis xarisxis saerTo sasistemo 
maCvenebelia. Zabva ki qselis sxvadasxva wertilSi zogadad 
sxvadasxvaa da aqedan gamomdinare, igi ufro adgilobrivi kerZo 
xasiaTis maCvenebelia. 
eleqtroenergiis xarisxis yvela maCvneblebidan gansakuTrebiT 
did zarals iwvevs Zabvis sididis gadaxrebi. 
Zabvis sididis dasaSveb zRvrebSi SesanarCuneblad gamoiyeneba 
sxvadasxva meTodebi. 
eleqtroenergiis gamomuSavebisas gardaqmnisas da 
ganawilebisas xdeba sinusoiduri denebisa da Zabvebis damaxinjeba. 
am damaxinjebis wyros warmoadgens: 
1. qvesadgurebis mkvebavi sinqronuli generatorebi, 
Zalovani transformatorebi, romlebic muSaoben gulanaSi 
magnituri induqciis gazrdili sididisas (gamomyvanebze Zabvis 
gazrdili mniSvnelobisas). 
2. gardamsaxi mowyobilobebi, romlebic gardaqmnian cvlad 
dens mudmiv denad da eleqtroenergiis momxmareblebi xazovani 
araswor  volt–amperuli maxasiaTebliT. 
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gamanawilebel qselSi sawarmoTa eleqtromimRebebis udidesi 
nawili  moixmars, aqtiur simZlavresTan erTad, reaqtiul 
simZlavres. amJamad reaqtiuli simZlavris moxmarebis zrda win 
uswrebs aqtiuri simZlavris zrdas. Sesabamisad gazrdil aqtiuri 
simZlavris gadacemas - gazrdili reaqtiuli simZlavris gadacema. 
Tanamedrove pirobebSi komunaluri sayofacxovrebo teqnikis 
datvirTvis xasiaTi kardinalurad Seicvala. axali tipis 
eleqtromimRebebis (mikrotalRuri Rumlebi, stabilizatorebi, 
inventorebi, UPS-ebi, kondensatorebi, sayinuleebi, macivrebi, 
kondicionerebi, klimat-kontrolebi, personaluri kompiuterebi da 
sxva) farTod gamoyenebis Sedegad aRniSnuli xelsawyoebi qselidan, 
garda aqtiuri simZlavrisa, moiTxoven mniSvnelovani sididis 
reaqtiul simZlavres. 
cvladi denis wredSi eleqtromagnituri energiis sxva saxis 
energiad gardaqmnasTan erTad  adgili aqvs eleqtrul da magnitur 
velebSi momaragebuli energiis cvlilebis periodul process. 
aqtiuri simZlavre savsebiT gamosaxavs teqnologiuri procesis 
energetikul mxares. amasTan qselis ZiriTadi elementebis 
parametrebis arCeva xdeba sruli simZlavris anu sruli denis 
mixedviT. aqtiuri simZlavre (P) gansazrvravs energiis raodenobas, 
romelic warmoiqmneba eleqtruli denis wyaroTi an moixmareba 
eleqtromimRebiT energiis sxva saxeSi gardaqmniT. 
reaqtiuli simZalavre (Q) ki ar gardaiqmneba sxva saxis 
energiad. anu generatoris da reaqtiuli winaRobis wreds Soris 
xdeba reaqtiuli simZlavris perioduli gacvla energiis 
gardauqmnelad sxva saxeebad. amis gamo reaqtiuli simZlavris 
warmoqmna ar moiTxovs generatoris pirveladi Zravebis simZlavris 
xarjs. ukanasknelma unda dafaros aqtiuri simZlavris danakargebi, 
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gaxurebaze gamowveuli reaqtiuli simZlavris gadinebiT wredis 
aqtiur winaRobaSi. 
reaqtiuli deni zRudavs qselSi denis gatarebis sidides, 
radgan reaqtiuli denis gatarebiT ixarjeba aqtiuri energiis 
garkveuli nawili, simZlavris danakargebi. 
Sesabamisad reaqtiuli simZlavre did gavlenas axdens Zabvis 
reJimze, qselSi Zabvis sididis vardna iwvevs eleqtroenergiis did 
danakargebs, aseve xazebisa da transformatorebis 
gamtarunarianobis Sezrudvas. 
reaqtiuli simZlavre iwvevs qselSi denis Zalis gadidebas, 
romelic saboloo jamSi dakavSirebulia sxvadasxva saxis negatiur 
movlenebTan: 
1. siTbos zrda - reaqtiuli simZlavris gatarebiT 
ganpirobebul denis gazrdis Sedegad gamtarSi mniSvnelovnad 
izrdeba gamoyofili siTbos raodenoba, rac iwvevs danakargebs. 
eleqtroenergiis danakargi qselSi miT metia, rac ufro 
dabalia simZlavris koeficienti  an maRalia  - 
reaqtiuli simZlavris koeficienti. 
2. sadenis kveTis gadideba - reaqtiuli simZlavriT 
gamowveuli danakargebis Semcireba SesaZlebelia dengamtari 
qselis kveTis gadidebiT, rac imiT aixsneba, rom qselSi 
reaqtiuli simZlavris gatarebiT simZlavris koeficienti 
=1-dan =0,8-mde mcirdeba, rasac Tan axlavs 
eleqtroenergiis danakargis =1.56 jer gadideba, romlis 
gamosworeba ki dengamtari sadenis kveTis gadidebiTaa 
SesaZlebeli, Tumca es iwvevs gamtaris wonis mkveTr zrdas da 
Sedegad eleqtro qselis Rirebulebis gaZvirebas.  
3. gamtarunarianobis SezRudva - eleqtroqselSi 
reaqtiuli simZlavris Warbi cirkulacia mniSvnelovnad 
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zRudavs qselis gamtarunarianobas. SezRudvis sidide 
damokidebula simZlavris koeficientis cvalebadobaze. 
4. dadgmuli simZlavris gamoyeneba - eleqrtosistemaSi, Tu 
reaqtiuli simZlavris generacia eleqtrosadgurebis 
generatorebSi xorcieldeba, (rogorc amJamad saqarTveloSia) 
sagrZnoblad mcirdeba dadgmuli simZlavris gamoyenebis 
potenciali, vinaidan reaqtiuli simZlavre zRudavs aqtiuri 
simZlavris warmoebas (generatoris gadaxureba) rac 
ekonomikurad wamgebiania. 
5. Zabvis dRe-Ramuri ryeva - reaqtiuli simZlavre  xSir 
SemTxvevaSi ganapirobebs gadacemis qselSi Zabvis dReRamur 
ryevebs. Tu Zabvis ryeva gamodis normis farglebidan Sedegi 
negatiurad aisaxeba sayofacxovrebo teqnikaze. 
 
am movlenebis analizidan naTlad Cans, rom problemebi 
marTlac arsebobs, maTgan gamowveuli Sedegebi negatiuria 
Sesabamisad aRniSnuli problemebis aRmofxvra saWiroebs garkveul 
RonisZiebebs.  Cveni azriT, moxmarebul reaqtiul energiaze, 
rogorc Tanmdev produqtze, unda moxdes gadasaxadis daweseba, 
romelic uzrunvelyofs aRniSnuli negatiuri movlenebis 
kompensirebas. mimdinare etapze ki mizanSewonelad migvaCnia  
miRebul iqnas tarifze moqmedi makoreqtirebeli koeficienti. 
 
meore TavSi ganvixilavT: 
reaqtiuli simZlavres, wyaroebsa da momxmareblebs, reaqtiuli 
simZlavriT gamowveul danakargebs, aseve samarTlebriv da 
ekonomikur urTierTobebs.  
reaqtiuli simZlavris generaciis wyaro pirobiTad SeiZleba 
dayofili iyos or jgufad:  
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1. danadgarebi, romlebsac normaluri funqcionirebisaTvis 
(aucilebeli magnituri velis Sesaqmnelad) TviTon 
gaaCniaT mudmivi denis specialuri aRmgznebi agregatebi da 
maT ar sWirdebaT reaqtiuli simZlavris qselidan miReba. 
2. reaqtiuli simZlavris generaciis specialuri danadgarebi, 
romelTac aqvT SesaZlebloba drois garkveul SualedSi  
Secvalon reaqtiuli simZlavris faqtiuri balansi.  
reaqtiuli simZlavris tradiciul momxmarebelTa kategorias 
miekuTvneba eleqtroenergiis yvela is momxmarebeli, romelic 
ikvebeba gamanawileblis qselidan da sameurneo saqmianobis 
procesSi iyenebs cvlad dens da asinqronul Zravebs, aseve rkinis 
gularis Semcvel aparatebs, (transformatorebi, eleqtroenergiis 
gardamsaxebi, eleqtroRumelebi, axali Taobis eleqtroganaTebis 
saSualebebi da sxva). gansakuTrebiT maRalia reaqtiuli simZlavris 
wili asinqronuli ZraviT aRWurvil danadgarSi (40-45%), 
transformatorebSi (30-35%), xolo gardamsaxebis. 
eleqtroRumelebis da gadamcemi xazebisaTvis reaqtiuli 
simZlavris saSualo moxmareba Sesabamisad fasdeba 10%-iT, 9%-iT, 
7%-iT. 
Sesabamisad ganxilulia samarTlebrivi da ekonomikuri 
urTierToba sawarmoebs Soris - CamoTvlili gvaqvs obieqtis 
eleqtrogadamcem sawarmos qselTan mierTebis teqnikuri  pirobebi. 
eleqtromommaragebeli organizaciis mier gacemuli teqnikuri 
pirobebi aucilebelia momxmareblisaTvis da saproeqto 
organizaciebisaTvis, romlebsac SekveTili aqvT 
eleqtromomaragebis proeqti. 
eleqtroenergiis momxmarebeli pasuxismgebelia xelSekrulebiT 
gaTvaliswinebuli eleqtromoxmarebis reJimis Sesrulebaze, 
eleqtroenergiis xarisxis uzrunvelyofaze. aseve valdebulia 
Seatyobinos eleqtrogadamcem organizacias aqtiuri da reaqtiuli 
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energiis yoveldRiuri da yovelTviuri xarjebi, aqtiuri 
datvirTvis naxevarsaaTiani maqsmimumebi, eleqtrosistemaSi dilis 
da saRamos maqsimaluri datvirTvebi. 
saerTo daniSnulebis qselebSi eleqtroenergiis xarisxis 
mimarT moTxovnilebebi Camoyalibebulia punqtebad. 
ganvixilavT axal normatiul dadgenilebebs, wesebs, maTSi 
ganxorcielebul metad dadebiT da aqtualur sakiTxebs 
eleqtroenergiis xarisxTan mimarTebiT. 
 
 
mesame TavSi ganvixilavT,  
reaqtiuli simZlavriT warmoqmnili ekonomikuri zaralis 
kompensacias: - Seswavlili gvaqvs evropuli da dsT-s qveynebis 
gamocdileba arsebul problemaTan mimarTebiT. 
ganxiluli, evropis cxra qveynidan mxolod Crdilo irlandia 
აr aqcეvs yuradRebas gadamcem qselSi reaqtiuli simZlavriT 
gamowveul danakargebis zaralis anazRaurebas, maSin rodesac sxva 
qveynebSi, ama Tu im wesiT, xdeba gadacemuli reaqtiuli energiiT 
gamowveuli ekonomikuri zaralis anazRaureba, dadgenili 
makoreqtirebeli koeficientis miyenebiT. 
poloneTi – poloneTis sistemis operatori iyenebs damatebiT 
gadasaxads gadaWarbebuli reaqtiuli energiisaTvis. roca tg>0.4-ze 
maRalia da gadamcem qselebSi gadaWarbebuli reaqtiuli energiis 
TiToeul mvar erTeulze.  
, 
sadac K - koeficienti tolia 0,5 
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C(a.gad.f) - erTeuli aqtiuri energiis fasi, gansazRvruli 
gadacemis satarifo ganakveTiT; 
tg – realuri fazuri faqtori, faqtiuri reaqtiuli 
simZlavris koeficientis Sesabamis periodSi; 
tg0 - simZlavris koeficientis is zRvruli mniSvneloba, 
romelic ganisazRvreba gadacemis qselis operatorsa da bolo 
momxamrebels Soris xelSekrulebiT. 
A – aqtiuri energiis is raodenoba, romelic miewoda gadacemis 
qselis saSualebiT bolo momxmarebels, Sesabamis periodSi. 
espaneTi – evro/mvar.sT mosakrebeli gamoiyeneba moxmarebuli 
reaqtiuli energiisaTvis, romelic aWarbebs moxmarebuli aqtiuri 
energiis 33%-s. aris Semdegi saxis mosakreblebi: 
41.554 evro/mvar.sT, roca   
62.332 evro/mvar/sT,  
ganvixilavT tarifze moqmedi amamaRlebeli/damadablebeli 
koeficientebs, romlebic gamoiyeneba dsT-s qveynebSi, reaqtiuli 
simZლavris kompensaciis mizniT. 
reaqtiuli simZlavris koeficientebi, romlebic Seesabamebian 
eleqtroqselidan eleqtroenergiis miRebas, gamoisaxebian dadebiTi, 
xolo qselSi eleqtroenergiis generaciisas (gacema)  - uaryofiTi 
ricxvebiT. 
eleqtroenergiis tarifze amamaRlebeli koeficienti 
momxmareblisaTvis, romelic mierTebulia 110 kv. ufro dabali 
Zabvis qselTan ganisazRvreba formuliT: 
K = 1 + Пდ. + Пმ ;       K = 1 -  Сდრ. – Сმ.რ , 
mniSvnelovania normatiuli dokumentis miReba, sadac 
eleqtroenergiis tarifSi aqtiuri energiis garda asaxuli iqneba 
reaqtiuli energiis sididec, raTa momxmarebels hqondes stimuli 
Tavis obieqtze TviTon moawyos reaqtiuli energiis 
mokompensirebeli mowyobiloba. 
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meoTxe TavSi:  
ganvixileT - reaqtiuli simZlavre saqarTvelos 
energosistemaSi.  Tavdapirvelad  saqarTvelos energosistemaSi  
reaqtiuli simZlavris Sefasebis mizniT SeviswavleT qveyanaSi 
reaqtiuli eleqtroenergiis Sesaxeb realurad arsebuli 
monacemebi. kvlevis mizans warmoadgenda reaqtiuli simZlavris 
gadacemiT gamowveuli zaralis SesaZlebeli kompensaciis gzebis 
dasaxva da  am RonisZiebebiT gamowveuli gavlena 
eleqtrosawarmoebis ekonomikur Sedegebze.  
naSromSi kvlevis pirvel etapze Seswavlis obieqtad arCeulia 
eleqtroenergiis gadamcemi qselebis, sawarmos  ss ,,saqarTvelos 
saxelmwifo eleqtrosistemis”,  kuTvnili maRali Zabvis 17 
strategiuli qvesadguridan 12 qvesadguris Sesaxeb informacia. 
Catarebuli kvlevis informaciis wyaros warmoadgens sistema 
,,alfa centris" monacemebi. 
sistema ,,alfa centri" - komerciuli aRricxvis 
avtomatizirebuli sistemaa (ekaas), romelsac gaaCnia mobiluri 
programuli uzrunvelyofa, rac mravali informaciis 
xelmisawvdomobis saSualebas iZleva. igi axorcielebs avtomatur 
reJimSi sistemaSi CarTuli mricxvelebidan monacemebis gamokiTxvas, 
Segrovebas da damuSavebas. ekaas-s gaaCnia farTo SesaZleblobebi, 
kerZod, saWiro informaciis misaRebad sakmarisia damatebiTi 
programuli miTiTebebis CatvirTva. am viTarebam bevrad 
gagvimartiva Temis irgvliv informaciis moZieba. magaliTad,   
avtomatur reJimSi aRricxvas eqvemdebareba rogorc aqtiuri, aseve 
reaqtiuli energiis (simZlavris) sidideebi da sxva teqnikuri 
monacemebi. 
sistemam ,,alfa centri" mogvca saSualeba SeviswavloT da 
ganvazogadoT Semdegi sawyisi informacia: 
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 ganawilebis qselSi miwodebuli aqtiuri da reaqtiuli 
energiis sidideebi; 
 simZlavris koeficientebis arsebuli mniSvneloba.  
sruli suraTis Seqmnis mizniT Seswavlis periodad 
Tavdapirvelad aRebulia 2012 weli.  
mas Semdeg, rac saqarTvelos eleqtrosistemaSi 2013 wlis 
bolos moxda aRricxvis sistemebis modernizireba,  saSualeba 
mogveca avtomaturad miviRoT saqarTveloSi eleqtroenergiis 
ganawilebis Sesaxeb  sruli informacia. 
evropuli da dsT-s qveynebis gamocdilebam, aseve sxva 
literaturis mimoxilvam gvaCvena, rom reaqtiuli simZlavris 
koeficientis dasaSvebi zRvruli norma tg=0.4 sididis tolia, 
xolo misi Sesabamisi simZlavris koeficienti  -  cos = 0.93.   
 saqarTvelos energetikisa da wyalmomaragebis 
maregulirebeli erovnuli komisiis mier 2014 wlis 17 aprilis #10 
dadgenilebiT (romelic moicavs ,,qselis wesebi”-is damtkicebas), 
gansazRvrulia saqarTvelos eleqtroenergetikuli sistemis 
monawileTa da gadamcem qselTan mierTebis msurvelTa 
xelmisawvdomobisa da usafrTxo sargeblobis procedurebi, 
pirobebi, principebi da standartebi. 
aRniSnul dadgenilebaSi (Tavi II, muxli 24. p.4) simZlavris 
koeficientis zRvrul normad miCneulia cos=0.85, xolo misi 
Sesabamisi reaqtiuli simZlavris koeficientia  tg=0.61. amdenad, 
momdevno gaangariSebebSi, reaqtiuli simZlavris SefasebisaTvis 
gamoyenebulia reaqtiuli simZlavris koeficientis is zRvruli 
mniSvneloba, romelic tolia 0.61-is. 
analizis Sedegebidan gamomdinare davadgineT, rom gacilebiT 
didi mniSvnelobiT reaqtiuli simZlavre SeiniSneba zafxulis 
TveebSi, kerZod, ivlisSi koeficientis mniSvneloba aRwevs 0.8; 
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zamTarSi ki, piriqiT uaxlovdeba normis farglebs. ianvarSi 
reaqtiuli simZlavris koeficienti sulac 0.5-mde ecema, rac 
dasaSvebi normis farglebSia, Tumca es viTareba narCundeba 
zamTris sami Tvis ganmavlobaSi. analogiuri mdgomareobaa 2013-2014 
wlis monacemebis mixedviT. 
Catarebuli analizis Sedegebidan naTlad Cans, rom reaqtiuli 
simZlavris Warbi sidide marTlac arsebobs, maTgan gamowveuli 
Sedegebi negatiuria. Sesabamisad aRniSnuli problemebis aRmofxvra 
saWiroebs garkveul RonisZiebebs.  Cveni azriT, rogorc aRniSnulia 
disertaciis Semdeg TavSi, reaqtiuli simZlavriT warmoqmnil 
kompensaciis gzad miCneulia eletroenergiis arsebul gadacemis 
tarifze makoreqtirebeli koeficientis dadgena. 
imisaTvis rom Segvemcirebina gadamcemi sawarmosaTvis 
reaqtiuli simZlavris gadacemiT miRebuli uaryofiTi gavlena, 
avirCieT ara sayovelTaod miRebuli teqnikuri gza (sakompensacio 
danadgarebis gamoyeneba), aramed am problemis gadasaWrelad 
mivmarTeT da ganvixileT misi organizaciul-samarTeblivi 
mimarTuleba.  
amisaTvis ganvixileT evropisa da dsT-s qveynebis arsebuli 
gamocdileba, avirCieT gadacemis tarifze moqmedi makoreqtirebel 
koeficientis dadgenis iseTi modeli, romelic martivi da advilad 
gamosayenebelia praqtikaSi. am modelis arsi imaSia, rom simZlavris 
koeficientis zRvruli normis gadaWarbebis SemTxvevaSi, arsebul 
gadacemis tarifze misadagebuli iqneba (Tax.=Tars..xKმაკორექტ.) 
diferencirebuli makoreqtirebeli koeficienti. 
K მაკორექტ. = 1+ Пდ. , 
sadac Пდ. – aris makoreqtirebeli koeficientis Semadgeneli 
sidide, romelic gamoiTvleba formuliT: 
Пდ. = k* (tgფ. - tgზ.)*dდ, 
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k - gansazRvravs reaqtiuli energiis (Wr) Sefardebas srul 
energiasTan (Wsr): 
                                                k = Wr./ Wsr 
tgფ , tgზ.  Sesabamisad faqtiuri da zRvruli reaqtiuli 
simZlavris koeficientebia; 
dd. - saangariSo periodSi jamurad moxmarebuli aqtiuri 
energiis wili srul energiaSi: 
                              dd = Wa./ Wsr; 
movaxdineT makoreqtirebeli koeficientis misadageba arsebuli 
gadacemis tarifis im wertilebze, sadac zRvrulze maRalia 
reaqtiuli koeficientis mniSvneloba. 
 am Tavis momdevno nawilSi SeviswavleT aRniSnuli 
makoreqtirebeli koeficientis gavlenas sawarmos ekonomikur 
Sedegebze, iseT mniSvnelovan maCvenebelze, rogoricaa Semosavali. 
Semosavali aris saangariSo periodSi ekonomikuri sargeblis 
zrda, romelic dakavSirebulia aqtivebis zrdasTan an 
valdebulebebis SemcirebasTan, rac sabolood gamoixateba 
sawarmos sakuTari kapitalis gadidebiT, romelic ar aris 
dakavSirebuli mesakuTreTa SenatanebTan. Semosavlis cneba moicavs 
amonagebs da Semosulobas.  
amonagebis cneba dakavSirebulia sawarmos Cveulebriv 
saqmianobasTan da eleqtroenergetikuli sawarmosaTvis  SeiZleba 
iyos:  
 eleqtroenegriis warmoebiT, gadacemiT, ganawilebiT da       
dispetCerizaciiT miRebuli sargebeli; 
 momsaxurebis gaweviT miRebuli sargebeli; 
xarjebi, aris nebismieri sawarmos ekonomikuri sargeblis 
Semcireba saangariSo periodis ganmavlobaSi sawarmodan aqtivebis 
gasvlis an valdebulebebis zrdis Sedegad, rac gamoixateba 
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sawarmos sakuTari kapitalis SemcirebiT, romelic ar aris 
dakavSirebuli mesakuTreTaTvis kapitalis ganawilebasTan, 
magaliTad, dividendebis gacema.  
xarjebs xSirad "biznesis ganxorcielebis Rirebulebas" 
uwodeben, rac niSnavs imas, rom Semosavlis miRebisaTvis gaweuli 
nebismieri qmedeba an moRvaweoba moiTxovs garkveuli saxis 
materialuri sagnebis da momsaxurebebis gamoyenebas, rasac 
Sesabamisi Rirebuleba gaaCnia. 
eleqtroenergetikuli sawarmos  saqmianobaSi 
gasaTvaliswinebelia, iseTi gansakuTvrebuli xarji rogoricaa 
eleqtroenergiis danakargis Rirebuleba.  
nebismieri sawarmos mTavari amocaaa miaRwios ekonomikuri 
maCveneblebis maRal dones, rac ZiriTadad damokidebulia  
maqsimaluri mogebis miRebaze, amitom cdiloben gazardon 
Semosavlebi da Seamciron  danaxarjebi. danaxarjebi SeiZleba 
Semcirdes an gaizardos moxmarebuli SromiTi da materialuri 
resursebis xarjze,  teqnikuri donis amaRlebiT, warmoebis 
organizaciisa da sxva faqtorebis optimizaciis Sedegad. 
eleqtroenergetikuli produqtis Taviseburebebi 
ganpirobebulia dargis teqnologiuri TaviseburebebiT. gamovyaviT 
(naSromSi asaxulia) is ramodenime momenti, romelTa 
gaTvaliswineba aucilebelia energetikuli sawarmoebis ZiriTadi 
ekonomikuri maCveneblebis gansazRvrisas. 
eleqtroenergetikuli  warmoeba uwyveti procesia, sadac 
standartuli produqtis gamoSveba Tanamimdevrulad xdeba, 
ganmeorebadi da uwyveti operaciebis Sedegad, am SemTxvevaSi yvela 
operaciis TviTRirebuleba SeiZleba gamoiTvlos  procesis saerTo 
danaxarjebis gayofiT gamoSvebul erTeulze. es meTodi cnobilia 
rogorc: procesis TviTRirebulebis kalkulacia.  
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amavdroulad, eleqtroenegetikuli warmoeba SeiZleba 
ganvixiloT, rogorc  mravalproduqtiani procesebi. sadac 
procesis Sedegad ramdenime (eleqtroenergia da Tboenergia) tipis 
produqti iwarmoeba. procesis mixedviT TviTRirebulebis dadgena 
moiTxovs gansakuTrebul midgomas. procesis Sedegad gamovlinda 
damatebiTi produqti. es damatebiTi produqti SeiZleba 
ganisazRvros an rogorc erToblivad warmoebuli, an/da rogorc 
Tanmdevi produqti. maT Soris gansxvaveba mniSvnelovania da amitom 
saWiroa mkafiod gavmijnoT isini. rogorc wesi, erToblivad 
warmoebuli produqtebi ZiriTadi produqtebia, Tanaproduqtebi ki 
ZiriTadi produqtis mimarT meoreuli produqtia.  
erToblivad warmoebuli produqtebi - ase ewodeba or an met 
produqts, romlebic warmoebis procesSi gayofilia da TiToeuls 
aqvs sakmaod maRali gasayidi fasi, raTa aRiarebuli iqnes rogorc 
ZiriTadi produqti.  
Tanmdevi produqti (Tanaproduqti) - produqciaa, romelsac aqvs 
raime Rirebuleba da warmoadgens ZiriTadi produqtebis warmoebis 
Sedegs. ekonomikuri maCveneblebis gaangariSebis mizniT 
mniSvnelovania erToblivad warmoebuli da Tanmdevi produqtebis 
Sefaseba. 
Tanmdevi produqtebi SeiZleba SevafasoT nebismieri qvemoT 
CamoTvlili meTodiT: 
a) Tanaproduqtebis gayidviT miRebuli Semosavali SeiZleba 
vaRiaroT rogorc wminda mogeba/Semosavali; 
b) gayidvebidan miRebul Semosavls gamovakloT Tanmdevi 
produqtis savaWro da satransporto danaxarjebi an amave 
xarjebiT SeiZleba SevamciroT ZiriTadi produqtebis 
TviTRirebuleba; 
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Tu Tanmdevi produqti, misi sasaqonlo saxis misaRebad, 
saWiroebs damatebiT damuSavebas,  maSin am danaxarjebiT unda 
Semcirdes wminda Semosavali. 
Amdenad, Cven ganvixilavT reaqtiul simZlavres, rogorc 
aqatiuri simlZavris Tanmdev proqduts. Sesabamisad vaRiarebT, 
reaqtiuli energiis (simZlavris) gadacemidan (Tanmdevi 
produqtidan) miRebul Semosavals, rogorc wminda Semosavals. 
     gadacemis axali tarifi miRebuli gvaqvs im wertilebze, 
romelic qselis kritikul wertils warmoadgens, sadac reaqtiuli 
simZlavris koeficienti zRvars gadacilebulia.  aRniSnul 
wertilebze axali tarifis misaRebad (Tax lari/kvt.sT), 
makoreqtirebeli koeficienti gavamravleT arsebul tarifze (Tars. 
lari/kvt.sT): 
                   Tax = K მაკორექტ. x Tars.. , 
xolo danarCeni wertilebidan aqtiuri eleqtroenergiis 
gadacemis momsaxurebis anazRaureba movaxdineT gadacemis arsebuli 
tarifiT. 
saSualo tarifis gamosaTvlelad gamoviyeneT Semdegi 
formula: 
 lari/kvt.sT 
anu, saangariSo periodSi, kritikuli wertilebidan miRebul 
Semosavals (gadacemis axali tarifis gaTvaliswinebiT), mivumateT 
sxva danarCeni wertilebidan miRebuli Semosavali da miRebuli 
jami gavyaviT mTlianad gadacemul aqtiur eleqtroenergiaze.  
2012 wlis monacemebis ganzogadebis Sedegad miRebulia 
Semajamebeli suraTi, saidanac Cans rom Tanmdevi reaqtiuli 
energiis gadacemiT damatebiTi Semosavali izrdeba saSualod 
wliurad 7.8%-iT.  
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xolo 2013-2014 wlis sami Tvis monacemebidan gamomdinare, es 
maCvenebeli Seadgens mxolod 4.5 %-s, Tumca es ar niSvnavs imas, rom 
Semosavals aqvs klebis tendecia. vinaidan, 2013w-2014w-is monacemebi 
ar aris wliuri, is ganisazRvreba mxolod zamTris sami Tvis 
mixedviT (noemberi, dekemberi da ianvari). es is Tveebia, rogorc 
ukve avRniSneT, roca simZlavris koeficienti dabalia da TiTqmis 
uaxlovdeba dasaSveb normas. 
rogorc ukeve avRniSneT, reaqtiuli simZlavre warmoadgens 
aqtiuri simZlavris Tanmdev produqts. Sesabamisad, Tu gaizrdeba 
aqtiuri simZlavris gadacema, gaizrdeba reaqtiuli simZlavris 
gadacemac. gadacemuli Tanmdevi produqtidan miRebuli Semosavali 
ki, Tanmdevi produqtis Sefasebis midgomidan gamomdinare, gadacemis 
sawarmosTvis aRiarebuli iqneba rogorc wminda mogeba/Semosavali. 
warmodgenili gvaqvs diagarama, sadac mocemulia 
saqarTveloSi erT sul mosaxleze moxmarebuli eleqtroenergiis 
statistika. 2008 wlidan 2013 wlamde mosaxleobis raodenobis 
Sesaxeb statistikuri monacemebi aviReT statistikis saministros 
oficialuri gverdidan. 
naTlad Cans, rom wlebis manZilze izrdeba moxmreba erT sul 
mosaxleze. SegviZlia mtkiced vTqvaT, rom momavalSi gaizrdeba 
rogorc aqtiuri eleqtruli energiis moxmareba, aseve misi Tanmdevi 
reaqtiuli energiis moxmarebac. 
am TavSi aseve, ganvixilavT reaqtiuli simZlavris kompensaciis 
midgomebis ekonomikur Sedarebas. vinaidan ganxilul sakiTxTan 
dakavSirebiT garkveul interess warmoadgens is SemTxveva, roca 
reaqtiuli simZlavris kompensaciis mizniT eleqtroenergiis 
,,momxmarebeli" gamanawilebeli sawarmo gadacemis tarifze, 
danamatis gadaxdis Tavis aridebis mizniT, gamoiyenebs 
makompensirebel danadgars.  
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sakompensacio danadgaris gamoyenebis ekonomikuri 
SefasebisTvis aRebulia kaxeTis regionis  eleqtroenergiis 
gamanawilebeli sawarmo, analizis periodad ki - 2012 wlis 
monacemebi. 
mocemulia kaxeTis regionisaTvis faqtiurad gadacemuli 
aqtiuri (Wa.) energia. reaqtiuli (Wr), da  sruli (Wsr.) energia 
gaangariSebulia pirobiTad: reaqtiuli simZlavris koeficientis 
mniSvneloba, analizis mizniT,  aRebulia 2012 wlis monacemebis 
mixedviT, yvelaze uaryofiTi SemTxvevisaTvis, sadac  reaqtiuli  
simZlavris koeficienti 0.70-is tolia. am simZlavris koeficientiT 
da gadacemuli aqtiuri energiis (72 176 000 kvt.sT) mixedviT 
gaTvlilia Sesabamisi reaqtiuli energia Seadgens - 190 523 200 
kvar.sT-is, xolo sruli energia – 332 233 148 kva.sT. xolo gadamcemi 
sawarmos Semosavali gaweuli momsaxureobidan, romelic miiReba 
kompensaciamde, gaangariSebulia arsebuli gadacemis tarifiT da 
Seadgens 3 018 432 lars. 
ganvixileT situacia, rodesac eleqtroenergiis 
,,momxmarebeli" gamanawilebeli sawarmo, danamatis gadaxdis Tavis 
aridebis mizniT, qselSi gamoiyenebs makompensirebel danadgars.. 
am situaciaSi aqtiuri simZlavris danakargebis mosalodneli 
Semcireba savaraudodD 9.87%-iT farglebSia, rac kaxeTis 
regionisaTvis gadacemuli aqtiuri energiis mixedviT Seadgens     
26 863 771 kvt.sT. aRniSnuli  eleqtroenergia warmoadgens gadamcemi 
sawarmos damatebiTi Semosavlis wyaros, radgan  amdenive kvt.sT-iT 
moxda gadacemis qselis gantvirTva, magram  es damatebiTi energia 
sxva sawarmoebs srulad, gadacemis qselSi arsebuli danakargebis 
gamo, ver  gadaecema. Sesabamisad wlis ganmavlobaSi miRebuli 
damatebiTi eleqtroenergia ekonomikuri efeqtis gansazRvris 
mizniT, gaviTvaliswineT qselSi arsebuli  faqtiuri danakargebi, 
romelic saSualod 2% tolia. xolo damatebiTad gadacemuli 
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aqtiuri energia, am danakargebis gaTvaliswinebiT,  Seadgens:        
26 326 496 kvt.sT. am energiis gadacemiT gadamcemi sawarmos mier 
damatebiTi Semosavlis saxiT (arsebuli gadacemis tarifiT) 
miRebuli eqneba: 291 961  lari. 
gadacemis tarifze moqemdi makoreqtirebeli koeficientis 
safuZvelze, ki  saSualo tarifis wliurad 7.8%-iT gaizrdeba, rac 
235 438 laris tolfasia. 
warmodgenilia gadacemis sawarmos mier am orive midgomiT  
miRebuli damatebiTi Semosavalis Sedareba, rogorc 
makompensirebeli danadgaris gamoyenebis Semdeg, aseve 
makoreqtirebeli koeficientis gaTvaliswinebiT reaqtiuli 
simZlavris gadacemiT (Tanmdevi produqtidan). 
Catarebuli gaangariSebiT gadacemis sawarmosaTvis TiTqos 
umjobesia, rom gamanawilebeli sawarmo  makompensirebel 
danadgarebs gamoiyenebdes, radgan am SemTxvevaSi misi Semosavali  
56 523 lariT metia, gadacemul eleqtroenergiaze makoreqtirebeli 
koeficienTis gamoyenebiT miRebul SemosavalTan SedarebiT,     
291 961 l. > 235 438 l.  
amasTan kondensatoris muSaobis principidan gamomdinare, 
roca kondensatori ar aris reaqtiuli simZlavris momxmarebeli, 
maSin is aris aqtiuri simZlavris momxmarebeli, (romelic qselidan 
moixmars misi nominaluri simZlavris saSualod 2-4%-s). 
kompensatoruli danadgarebisTvis aseve gasaTvaliswinebelia 
rogorc eqspluataciis Senaxvis xarji, aseve sirTule da 
eqspluataciis wesebi.  
xolo, makoreqtirebel koeficientis SemoReba ar aris 
dakavSirebuli raime damatebiT kapitaldabandebebTan, an xarjebTan. 
mxolod saWiroa aRniSnuli cvlilebis damateba normatiul aqtSi. 
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aRsaniSnavia, rom es is SemTxvevaa, roca gamanawilebeli 
sawarmosa da gadacemis sawarmos Sedareba SeuZlebelia, vinaidan 
isini bazarze warmoadgenen mudam sapirispiro ,,moTamaSeebs”. 
Cveni azriT, reaqtiuli simZlavris koeficientis arsebuli 
norma imdenad maRalia, evropis da dsT-s qveynebSi miRebul 
normativebTan (rogorc gviCvena literaturulma mimoxilvam) 
SedarebiT (0.61>>0.4), rom saWiroebs mxolod mcire kompensirebas an 
saerTod ar saWiroebs. amitom, am etapze, mizanSewonilad migvaCnia 
arsebul gadacemis tarifze SemoRebuli iyos makoreqtirebeli 
koeficienti, raTa moxdes Warbi reaqtiuli simZlavris arsebobis 
Sedegad  gamowveuli negatiuri qmedebebis kompensacia.  
 
mexuTe TavSi: _ warmovadgenT koeficientis angariSis im 
maTematikuri modelis programul uzrunvelyofas, romelic iqneba 
gamosayeneblad metad efeqturi. 
warmodgenil makoreqtirebeli koeficients aqvs Semdegi saxe; 
K მაკორექტ = 1 + Пდ. = 0,6 (tgφფ. - tgφზ.)xdდ. 
 eleqtroenergiis gadacemis axali tarifi (Tax) miiReba 
makoreqtirebeli koeficientis gamravlebiT arsebul gadacemis 
tarifze (Tars.): 
Tax = K მაკორექტ. x Tars. 
warmodgenili makoreqtirebeli koeficientis angariSisaTvis 
movaxdineT programis SerCeva. es aris saofise programebis bazaze 
(yvelasaTvis nacnobi Microsoft Office Excel 2007) Sedgenili martivi, 
advilad gamosayenebeli da praqtikuli programa, romelic 
sqematurad,  safexurebis mixedviT, Semdegnairad gamoisaxeba: 
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gaSifruli gvaqvs  TiToeuli ,,ujris” mniSvneloba cal-calke, 
aseve aRniSnuli gavqvs isic, Tu romeli ,,ujra” ivseva xeliT da 
romeli avtomaturad. es aris, programa, maTematikuri algoriTmis 
modeli, romelic zustad axdens tarifze moqmedi makoreqtirebeli 
koeficientis angariSs, aseve aanalizebs momsaxurebidan miRebul 
Semosavals gamowveuls gadacemis axali tarifis gamoyenebiT. 
cvlilebebis (simZlavris koeficientis normatiuli mniSvnelobis 
cvlilebis SemTxveva an/da sawarmoebis saangariSo aRricxvis 
wertilebis damateba/gauqmebis gaTvalisiwneba) Setana programaSi 
SesaZlebelia da Cveni azriT mas eqneba praqtikuli mniSvneloba 
 
daskvna: 
1. eleqtroenergia aris sruliad gansxvavebuli saqoneli, 
romlis Tvisebebi, kerZod xarisxi icvleba drois mixedviT. 
eleqtroenergiis xarisxis mimarT, momxmareblis pretenziis 
SemTxvevaSi miwodebuli eleqtroenergia ar SegviZlia SevcvaloT 
sxva analogiuri `saqonliT~- ukeTesi xarisxis eleqtroenergiiT. 
garda amisa, eleqtroenergiis Semdegi Taviseburebaa, is rom misi 
xarisxi damokidebulia ara marto eleqtroenergiis mimwodebelze, 
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aramed TviT momxmarebelze. energetikaSi gansakuTvrebul produqts 
warmoadgens reaqtiuli energia (simZlavre). 
2. eleqtruli energiis xarisxis ganmsazRvreli bevri faqtori 
arsebobs, romelTa yuradRebis miqceva da gaTvaliswineba 
aucilebelia.  naSromSi ganxilulia eleqtroenergiis xarisxis 
maCveneblebi da maTTan dakavSirebuli ekonomikuri maxasiaTeblebi.  
Seswvlilia saqarTvelos eleqtrosistemaSi aqtiuri 
eleqtroenergiis gadacemisas Tanmdevi reaqtiuli simZlavre. 
aRsaniSnavia, rom ZiriTadad eleqtroenergiis xarisxis faqtorebs 
ganapirobebs qselSi reaqtiuli simZlavre.  
3. eleqtroenergiis warmoeba, gadacema da moxmareba  droSi 
uwyvetia, amitom Seuferxeblobis mizniT es dargi gansakuTrebulad 
moiTxovs koordinacias da regulirebas.  eleqtroenergiis 
mwarmoeblebsa da momxmareblebs Soris urTierToba aucileblad 
unda pasuxobdes moqmed kanonebs da normatiul aqtebs. reaqtiuli 
energiis sakiTxebis regulireba,  arsebul sakanonmdeblo bazaSi, 
minimaluria. eleqtroenergiis momxmarebels, realuri mdgomareobis 
mixedviT, yovelTvis SeuZlia savsebiT samarTlianad  uari Tqvas 
eleqtromomaragebel organizaciis saxelSekrulebo winadadebebze 
aunazRauros danakargi, romelic gamowveulia reaqtiuli 
simZlavris gadacemiT. 
4. kvlevebi da Sedegebi gviCvenebs, rom am etapze Camoyalibda 
da arsebobs teqnikuri SesaZlebloba  da organizaciuli 
safuZvlebi. ganxorcielda normatiuli dokumentebSi 
eleqtroenergiis xarisxze moTxovnebis normebis asaxva, Tumca aseve 
saWiroa Seiqmnas reaqtiuli simZlavris aRricxvisa da 
organizebuli regulirebis sistema. amisaTvis damatebiTi 
kapitaldabandebebi ar aris saWiro. 
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5. naSromSi, Temis miznebidan gamomdinare, Seswavlilia 
gadacemuli reaqtiuli energiis raodenoba. dadgenilia im 
obieqtebis raodenoba, romelTa simZlavris koeficientis 
mniSvneloba zRvrulze dabalia da Sesabamisad warmoadgenen riskis 
faqtoris obieqtebs. Ddadginda, rom Seswavlilia qveabonentebidan 
saqarTvelos sistemaSi  50% -ze meti - riskis faqtoris obieqtia. 
sarisko obieqtebs kvlevis miznebisaTvis  vuwodebT sistemis 
kritikul wertilebs.  
6. ganxilulia saqarTvelos eleqtroenergiis gadamcemi 
sawarmos muSaobis  monacemebi. dadgenilia,  rom reaqtiuli 
simZlavris arseboba gadamcem kompaniebSi iwvevs aqtiuri 
eleqtroenergiis damatebiT danakargebs, rac kvlevis monacemebiT 
Seadgens aqtiuri simZlavris 9.87%. danakargebis  Sedegad mcirdeba 
energogadamcemi kompaniebis  realuri Semosavli. 
7. reaqtiuli simZlavris gadacemiT gamowveuli zaralis  
kompensaciisaTvis, aRebulia  organizaciul-samarTleblivi 
mimarTuleba. amisaTvis ganvixileT evropisa da dsT-s qveynebis 
arsebuli gamocdileba. Kkompensaciis gaangariSebis mizniT avirCieT 
gadacemis moqmed tarifze makoreqtirebeli koeficientis dadgena. 
iseTi modeli martivia da praqtikaSi advilad gamosayenebeli. 
makoreqtirebeli koeficientis misadageba eleqtroenergiis 
gadacemis tarifze, gaTvaliswinebulia mxolod simZlavris 
koeficientis zRvruli normis gadaWarbebis SemTxvevaSi, sistemis 
kritikul wertilebSi. arsebul gadacemis tarifze misadagebuli 
iqneba diferencirebuli makoreqtirebeli koeficienti. 
(Tax.=Tars.xKმაკორექტ.) 
Sejamebuli informacia - gadamcemi sawarmos mier  kritikul 
wertilebSi, arsebul gadacemis tarifze, makoreqtirebeli 
koeficientis gavlena, uzrunvelyofs damatebiT 7.8%-is odenobiT 
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Semosavalis  miRebas. cxadia, es Semosavali miRebulia reaqtiuli 
simZlavris gayidvis Sedegad. 
8. zaralis  ganxilul sakiTxTan dakavSirebiT garkveul 
interess warmoadgens is SemTxveva, roca reaqtiuli simZlavris 
kompensaciis mizniT eleqtroenergiis ,,momxmarebeli", gadacemis 
tarifze, damatebiTi gadaxdis Tavis aridebis mizniT, gamoiyenebs 
makompensirebel danadgars. SevadareT zaralis  kompensaciisaTvis 
aRebul  organizaciul-samarTebliv mimarTulebas. 
Catarebuli gaangariSebiT Cans, rom gadacemis sawarmosaTvis 
umjobesia, gamanawilebeli sawarmo  makompensirebel danadgarebs 
gamoiyenebdes, radgan am SemTxvevaSi misi Semosavali, gadacemul 
eleqtroenergiaze makoreqtirebeli koeficientis gamoyenebiT 
miRebul SemosavalTan SedarebiT 56 523 lariT metia. miuxedavad 
amisa arsebul gadacemis tarifze makoreqtirebeli koeficientis 
SemoReba aucilebelia, rac momxmarebels stimuls miscems 
makompensirebeli danadgarebis gamoiyenebisaTvis. 
9. warmodgenili makoreqtirebeli koeficientis gaangariSeba ar 
aris martivi saangariSod, vinaidan Sedgeba ramodenime 
parametrisgan. SesaZlebelia Secdomebis daSveba an/da  daangariSeba 
met  dros moiTxovs. SeTavazebulia maTematikuri modeli, romelic 
mniSvnelovan daxmarebas gauwevs organizaciebs ama Tu im 
,,problemis” gadasawyvetad. warmodgenilia koeficientis angariSis 
maTematikuri modelis programuli uzrunvelyofa.  
10. ucilebelia normatiuli dokumentis miReba, romelic 
asaxavs makoreqtirebeli koeficientis mniSvnelobas, rac, erTi 
mxriv, iqneba aqtiuri energiis gadacemisas Tanmdevi  reaqtiuli 
energiis gadacemiT gamowveuli zaralis sajarimo sanqcia, 
(romelic warmoadgens danakargebidan Semosavals gadamcemi 
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sawarmosaTvis) da meore mxriv, gamanawilebeli qselisTvis iqneba 
,,mastimulirebeli”, raTa qselSi reaqtiuli simZlavris Semcirebis 
mizniT, gamanawilebelma sawarmom daayenos momxmareblebTan 
makompensirebeli mowyobiloba. 
yovelive winapirobaa imisa, rom moxdes qselSi reaqtiuli 
simZlavris regulireba, rac gamoiwvevs eleqtroenergiis xarisxis 
gaumjobesebas. reaqtiuli simZlavris regulireba ki saSualebas 
iZleva: ganitvirTos sahaero gadacemis xazebi, Zalovani 
transformatorebi da gamanawilebeli mowyobilobebi; gaumjobesdes 
qselis energiis xarisxi; Semcirdes eleqtroenergiis xarjebi da 
energomoxmarebis saerTo danaxarjebi; CairTos damatebiTi aqtiuri 
datvirTva Zalovani transformatoris simZlavrisa da mkvebavi 
qselis kveTis gazrdis gareSe; gaizardos eleqtromowyobilobis 
muSaobis vada.  
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Abstract 
The given thesis “The Influence of Electric Power Quality and Reactive Power 
over the Enterprise’s Economic Indicator” is actual, because as we know, one of the 
most important things for the country economic development and creating normal 
conditions for population is the producing and customizing the electric power. 
 It should be considered, that reactive power to the grid significantly determines 
instability of additional power losses and technical parameters of power (such as: 
voltage, frequency, capacity). Deterioration of electric power quality and deviate from 
the norms cause overspending and losses of electrical energy. The increased electrical 
energy losses decrease hopeful working of Electro machines, causes decomposition of 
technological processes. In addition, the relationship between electric consumer 
companies and customers is not an appropriate method of regulation of reactive power 
consumption. Though, significant changes have been accomplished through new 
normative documents in accordance with the quality of electric power.  
The presented work is related   to one of the main important economical 
problems.  In particular, the issue is about the integration of Georgian electric power 
sector to the regional market, which implies advance development of energy, 
extension of energy export and import, for that it is necessary to form an effective and 
reliable electric system and relation to the neighboring country’s electric system.  As 
we know, there are ordered management issues of reactive power and electric power 
quality in many developed countries, for that reason and for the integration to the 
world economy, Georgia has to sort out this problem, and become real ally of 
electrical energy export-import, that demands also ordered management of reactive 
power and permanent observation.  
 Since, the management and order of reactive power is the one of the main 
problem, for that reason we discuss the relation between transmission network 
operator and distribution network operator. Reactive power is considered as an 
accompanying product of active power and we determined an estimation of compensation 
reactive power economic effect, by utilization of compensated technique and 
establishment of tariff adjustment coefficients, as power transmission is accompanied by 
active power losses and additional income received through the tariff adjustment 
coefficients is considered as income from losses.   
In recent years, the electrical system accounting methods have been modernized 
due to structural reforms and rehabilitation projects in electric system now all electric 
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power technical parameters are represented among the reactive power.  The 
introduction of “Alfa Centre” in electric system is one of the most important events, 
which gives us the opportunity to measure network parameters (voltage, frequency, 
capacity) maximum accuracy automatically, also account consumption and consumed 
energy as active as reactive energy is available in the country.  
Thus at this stage the possibility of a technical and organizational basis have 
been formed to regulate power quality management, accounting and to create reactive 
power regulation system. The thesis studied and proved the importance of the 
formation of a mechanism systematic accounting and the main consumers of reactive 
power, as well as reactive power generated by the transfer of economic losses. In 
order to determine the transmission tariff, there are discussed and suggested 
corrective coefficient in this thesis. 
          We investigated the issue of the attitude of Europe and the Commonwealth of 
Independent States and in the shape of Georgia’s conditions we presented analysis for the 
electro power transmission and distribution companies according to seasonal months of 
2012 (for full annual image) and also according to November-December -January  
months of 2013-2014 years,  basis of this we formulated adjustment coefficients, that 
influence transmission tariff on the critical points of the network, where the power ratio is 
higher than the permissible limit.  
Here is presented not only analysis of adjustment coefficients, but also how to 
integrate them with modern technologies, by the creation of mathematic models and 
utilization of computer programs, which automatically, precisely and easily calculate 
them.  
          Thus our diploma thesis has the greatest value not only for a specific enterprise or 
economy of an organization, but also for the country. 
 
 
